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high-25.3% in 2015. From the trend of Fig. 1 , it is obvious that Japan has improved its overseas expansion ceaselessly through outward FDI. Figure 2 shows the trends in distribution ratio of Japan's overseas affiliates by region. It can be observed from Fig. 2 that almost 30% of Japanese overseas affiliates are located in China, and other Asian countries also account for about 35%. Japanese multinational corporations (MNCs) established many affiliates in China and other Asian countries in recent decades. An important reason of this phenomenon is that Japanese MNCs relocated their production facilities to these neighboring developing countries through outward FDI to exploit low-cost factors of production. Theoretically, this kind of FDI is called vertical FDI which is a strategy for MNCs to utilize the comparative advantage of the host country. At the same time, China and these Asian countries are also huge sales markets which have great potential. 69.4% of Japanese enterprises consider the most important deciding factor for overseas investments is that market demand is strong or prospective in the future in host countries. Other major factors include (METI 2015) Therefore, Asian countries become emerging markets for Japanese MNCs in recent years, especially China. However, with the acceleration of Japan's outward FDI, a fear peaked among researchers that such vertical FDI will cause the closure of domestic plants and decrease in export and domestic productivity of Japan. As a consequence, it will result in unemployment problem in Japan, which is the so-called Hollowing-Out effect, especially in the manufacturing industry. This paper uses input-output analysis to investigate the impact of outward FDI on domestic production and employment in Japan's manufacturing industries through firmlevel data. The impact is calculated from three effects: export promotion effect, export substitution effect and import inverse effect. Then, compare the results with 20 years ago in preceding researches to verify the "Hollowing-Out Effect" in Japan caused by the transfer of manufacturing industry.
Literature review
This section will introduce some literature about the relationship of outward FDI and employment in the home country. The term "Hollowing-Out Effect" was firstly put forward in 1980s in USA.
2 The USA incurred inflation at that time so that the Reagan administration adopted a tight monetary policy. Therefore, the US manufacturing industry began to transfer production plants overseas because of the high interest rate and dollar rate in USA. Lipsey (1995) initially revealed that overseas production of US affiliates in developing countries reduced the employment of home country. He stated that US manufacturing multinationals allocated their labor-intensive business activities to developing countries which would reduce the labor intensity in US domestic production. Blomström et al. (1997) investigated the relationship between outward FDI and employment of the USA. He found that the US companies allocated their labor-intensive productions in low-wage developing countries which reduced the employment of the home land. Lipsey (2000) found that the US companies appeared to reduce the employment at home land with the increase in production of overseas affiliates, which is contrast with Japan. In 1990s, "Hollowing-Out Effect" also became one of the primary economic problems in Japan. Many Japanese political and economic experts started to make research on the relationship of outward FDI and employment at the home country. The Ministry of Labor's of Japan published "White Paper on Labor" (1994) which analyzed the influence of FDI on Japan's domestic employment from 1986 to 1991. The result showed that the total effect of Japan's outward FDI had negative influence on domestic employment in 1986 and 1991 and positive influence in [1987] [1988] [1989] [1990] . Also, the influence of Japan's outward FDI was marginal around 1990. The Ministry of International Trade and Industry (MITI) of Japan presented an estimation in "The Overseas Business Activities of Japanese Companies" (1997) for the period from 1991 to 1995. The results showed that the effect of Japan's outward FDI was positive in 1991 and 1992 and negative from 1993. It revealed that outward FDI reduced Japan's employment with the acceleration of itself. The Ministry of Health, Labor and Welfare's (MHLW) of Japan presented the similar results in "White Paper on Labor Economy" (2003) . It showed that almost 4% of the employees in Japan's manufacturing industry lost their job because of the negative effect of outward FDI. Moreover, it stated that Japan's outward FDI to Asian countries is the primary reason for the job losses. Fukao and Yuan (2001) suggested that Japanese FDI in East Asia caused around 600,000 workers losing their job in Japan. However, market-oriented FDI of Japanese MNCs in East Asia increased the employment of Japan. Fujikawa and Watanabe (2004) indicated that Japanese outward FDI caused unemployment and had negative effect on domestic production. Simeon (2011) used time series regression to examine the "Hollowing-Out" effect in Japan's manufacturing sector. He showed that outward FDI and other domestic factors would cause unemployment and recession in the home country.
The literature mentioned above insisted that overseas production of labor-intensive industries tended to reduce the employment at the home country. However, many researchers put forward that outward FDI creates more job opportunities in parent countries. Hanson et al. (2003) indicated that the increase in sales of US foreign affiliates raises the labor demand of home country. Desai et al. (2005) found evidence that the expansion of foreign production has stimulated the scale expansion of US home corporations. Hijzen et al. (2007) found that Japan's outward FDI enhances domestic output and employment of parent companies. Yamashita and Fukao (2008) suggested that Japan's overseas business activities have helped to alleviate the pressure of home unemployment in Japan's manufacturing industries to a certain extent.
Different types of outward FDI can also complicate the different effect of foreign economic activities (Caves 1996) . It is hard to use one simplistic theory to explain the effects of overseas investment on the home country. The complicated impact of increased outward FDI on domestic economic activity of home country can be either positive or negative, depending on the scale of foreign operations and the substitution effects (Hanson et al. 2003) . Harrison and Mcmillan (2006) found significant evidence that the employment of US overseas companies in developing countries substituted for the employment of parent corporations in manufacturing industries. On the contrary, the employment of US overseas branches in developed countries is complementary with parent firms. Some studies also analyze the impact on the home country according to different types of FDI. Hayakawa et al. (2013) considered that horizontal FDI increases demand for non-production workers and vertical FDI increases demand for skilled production workers in the home country. Lee et al. (2015) argued that labor-seeking outward FDI of Japan's MNEs reduced home employment and market-seeking outward FDI of Japan's MNEs increased home employment. Hijzen et al. (2011) found that horizontal FDI has a significant positive effect on domestic productivity of home country, but not vertical FDI. Debaere et al. (2010) stated that neither of types of FDI have positive impact on home countries' employment.
The literature above investigated the impact of outward FDI on home counties' employment, either positive or negative. However, they all covered a short time period. This paper is based on Fujikawa and Watanabe (2004) , using input-output empirical analysis to examine the impact of Japanese foreign production activities on domestic output and employment and then compared two calculation results to see the change of "Hollowing-Out" effect in Japan's manufacturing industry in a long time period. It is helpful to observe the impact of outward FDI on employment of the home country in different stages of investment.
Methods

Leontief import endogenous open model
In a general way, there are four stages of outward FDI and the impacts to the domestic economy are different. In the first stage, the home country exports the capital for the construction of production plants to the host country, which will increase the export of the home country. In the second stage, the home country exports intermediate goods to the host country for production. The capital output in these two preliminary stages leads to the export promotion effect to the home country. In the third stage, affiliates in the host country have enough productivity to satisfy the demand of local market and start to export to other countries instead of the home country; hence, outward FDI has substitution effect on export of the home country. In the last stage, the home country imports from the host country, which is called boomerang effect. This paper analyzes the impact of outward FDI on Japan's domestic economy through these three different effects.
The overseas investment activities of Japanese multinational corporations cause the change of domestic production in Japan via the demand of Japan's capital. The change of the domestic production can be calculated by Leontief import endogenous open model. According to the model, we have supply-demand equivalent equation as follows: Therefore, we can achieve equilibrium production model to calculate the domestic production change of Japan as follows: where x, f and e, respectively, represent the domestic production, the domestic final demand and the export; I is the identity matrix; and A is the direct input coefficient matrix. M is the diagonal matrix of import ratio, and the definition of diagonal elements m i is as follows:
where M i represents the import amount of industry i and the denominator is the total output of industry i except export, that is to say, the sum of intermediate demand ∑ j a ij X j and domestic final demand f i of industry i.
In order to investigate the impact of OFDI on employment, here multiply Eq. (2) by labor coefficient as follows:
(1)
where n represents the quantity of employment influenced by OFDI; N is the diagonal matrix of labor coefficient (the necessary number of employees every unit of production need); and x represents the domestic production of Japan in Eq. (2).
Data source
The input-output tables of Japan from 2000 to 2014 are calculated by the Ministry of Economy, Trade and Industry of Japan (METI). The employment table of 2000-2014 is from World Input-Output Database (WIOD). The detailed data of Japan's overseas corporations are collected from the Survey on Overseas Business Activities (SOBA) carried out by METI.
Export promotion effect
As mentioned before, outward FDI promotes the export of host country in the early stage. To estimate this effect, we take the amount of intermediate goods that Japan's overseas companies import from Japan in SOBA as the increment of export e in Eq. (2). As thus, we can achieve the export promotion effect.
However, the data of SOBA cannot identify which industry these intermediate goods imported from. For example, when overseas companies produce a car, they need to import not only automobile parts but also plastic products for decoration. Therefore, this paper analyzed two situations when calculated export promotion effect. In the first case, we supposed that overseas corporations import intermediate products only from the same industries. In the other case, we supposed that these intermediate products are imported from different industries and have the same input coefficient as production industries in Japan.
Export substitution effect
Overseas affiliates substitute for Japan's export by sales in the host country and export to a third country. However, it is hard to measure the substitution effect of the latter. Actually, the export to a third country may take the place of Japan's export. It may also replace the local products of the host country or the import from other countries. Therefore, this paper only investigated the export substitution effect of local sales. We take the local sales amount of Japan's overseas corporations as the decrease in export e in Eq. (2). These data also come from SOBA.
Import inverse effect
With the increase in competitiveness, overseas affiliates start to export to the home country-Japan. As a result, the final demand of Japan will decrease because of this inverse input from the host country. This paper takes the export from Japan's overseas affiliates to Japan as the decrease in final demand f in Eq. (2). The data of sales to Japan are also collected by SOBA.
Results
This paper calculated the impact of Japanese outward FDI on domestic production and employment from 2000 to 2014, using the input-output model above. This part will only show the result table of 2014. The results of 2000-2014 will be shown by graph to observe the trend of impact. Table 1 shows the impact of outward FDI on domestic production of Japan's manufacturing industry in 2014. The impact has been divided into three parts-export promotion effect, export substitution effect and inverse import effect. Export promotion effect A is the case when Japanese overseas corporations import intermediate products only from the same industries of parent country. Export promotion effect B is the case when intermediate products are imported from different industries and have the same input coefficient as production industries in Japan.
The impact of Japanese outward FDI on domestic production of manufacturing industry
From Table 1 , we can observe that export promotion effect is positive, and export substitution effect and inverse import effect are negative, so the total effect of Japan's outward FDI is negative. In export promotion effect A, transportation equipment industry has the most positive impact on domestic production. In export promotion effect B, iron and steel industry has the most positive impact and transportation equipment industry ranked second. In export substitution effect, transportation equipment industry has the most negative effect. In inverse import effect, information and communication electronics equipment industry and transportation equipment industry have very huge impact. In both total effect case A and case B, transportation equipment industry has the most impact and it is negative, which is the main reason that caused total effect of Japan's outward FDI to be negative. Also, among three effects, export substitution effect is even greater other twos which determined total effect.
The trend of the impact from 2000 to 2014 can be observed from Fig. 3 . The export promotion effect showed in the graph is case A. This effect has been always positive in these years and reached the peak in 2007. In 2014, the impact of export promotion effect on Japan's domestic production reached 40,729 billion yen, increased two times by 2000. It is obvious that export substitution effect is more significant than other two effects. It increased rapidly from 2000 to 2007, then decreased because of the financial crisis and recovered from 2010. In 2014, the impact of export substitution effect on domestic production has reached 136,094 billion yen, almost two times of 2000. The inverse import effect has small impact compared with two others. As a consequence, the total effect of Japan's outward FDI on domestic production has increased from 58,329 to 104,456 billion yen, almost two times.
The impact of Japanese outward FDI on employment of manufacturing industry
The calculation result of the impact on employment is shown in Table 2 . Both the total effect case A and case B are negative, which means that Japanese outward FDI actually caused unemployment in Japan. Overseas production of Japanese affiliates resulted in 3.23 million people losing their job in Japan in 2014, which is almost one third of employees of Japan's manufacturing industry in that year. Export promotion effect is positive, so it can stimulate the employment. Export substitution effect and inverse import effect are both negative, which cause unemployment. In case A, the information and communication electronics equipment industry has the most significant impact. In case B, the metal products industry has the greatest impact on employment. In export substitution effect, the transportation equipment industry has the greatest impact. In inverse import effect, the information and communication electronics equipment industry has the greatest impact. As a result, both total effect A and effect B are negative and the transportation equipment industry has the greatest impact on Japan's employment. Among three effects, export substitution effect is also larger than export promotion effect and inverse import effect, which is the primary reason for unemployment. According to the total effect from 2000 to 2014 shown in Fig. 4 , we can investigate the trend of impact of outward FDI on the employment of Japan. The total effect is always negative and increased from 1.91 million in 2000 to 3.23 million in 2014. Export substitution effect is undoubtedly the most among three effects. It slumped in 2008 because of the global depression after financial crisis which caused total effect also slumped. The export of Japanese overseas affiliates to other countries decreased a lot in 2008. With the recover of Japan's economy, the total effect rose rapidly in 2009, especially inverse import effect. Although decreased a little in 2010, it expanded continuously from 2011. Fujikawa and Watanabe (2004) investigated the impact of outward FDI on the employment of Japan from 1990 to 1999, and the result is shown in Fig. 5 . This period is an early stage of Japan's foreign expansion, so the amount of unemployment had increased continuously with the rapid growth of Japan's outward FDI. However, compared with the period of 2000-2014, the unemployment problem has not been so serious. The total effect on unemployment of 2014 is about 3 million bigger than 1999. Export promotion effect increased rapidly in the period 2000-2014, which makes the gap between positive and negative effects greater. It is obvious that the negative impact of outward FDI on Japan's domestic employment has become much serious with the continuously expansion of Japanese foreign investment in the period of 2000-2014 compared with 1990-1999 . The "Hollowing-Out Effect" in Japan's manufacturing industry is gradually serious with the development of overseas expansion. This paper investigated the impact of outward FDI on domestic production and employment in Japan's manufacturing industry by input-output analysis. Three effects are analyzed separately: export promotion effect, export substitution effect and import inverse effect. As a result, export promotion effect is positive, and export substitution effect and import inverse effect are negative. Export substitution effect has the most negative impact than the other two so that the total effect of Japan's outward FDI has negative impact on domestic production and employment, which means that outward FDI caused the decrease in domestic production and employment in Japan's manufacturing industry. Among these manufacturing industries, the transportation equipment industry has the greatest negative impact. The unemployment in this industry is more than other industries because production plants transferred to foreign countries. From the trend of the result, we can know that the unemployment caused by foreign investment became serious from 2000, although it decreased in 2008 because of depression. Also, after the comparison of 1990-1999 and 2000-2014, we can observe that the "Hollowing-Out" effect in Japan's manufacturing industries has actually become serious in recent decades with the development of Japan's overseas expansion. The unemployment problem cannot be neglected in the later stages of outward FDI. It is necessary (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) . Source: Fujikawa and Watanabe (2004) 
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